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INTRODUCTION it ‘
CSDILA
 Cadastral databases and exchange formats have been used in 2D over the past two decades.

« Examples in Victoria/Australia include ePlan and Digital Cadastral Database (DCDB)
 Efforts are now underway to develop 3D data and exchange formats

* The Intergovernmental Committee on Surveying and Mapping (ICSM) is working on developing a 3D
Cadastral Survey Data Model (3D CSDM) based on JSON format

v This paper aims to implement a 3D cadastral database and XML/JSON exchange formats for the
Victorian cadastre, adopting LADM Edition II.

v" The paper highlights the needs and challenges in implementation.




RESEARCH METHODOLOGY

Literature ISO 19152 - Victorian
Review LADMIT Regulation

| |
v

"' LADM - Victorian Regulation ‘

CSDILA

Alignment
h 4 )
Conceptual Data Model
c
! ! e
‘ Exchange format ‘ DBMS Selection =
Implementation | GEJ
! : =
' n Q-
XML Validator Logical Data Model -
l ®
@
, h 4 \ o
Convert XML to JSON Physical Data Model %
| @)
Y

Comparison exchange formats
and database approaches




VICTORIAN CADASTRAL SYSTEM

v’ Distributed system of datasets, processes, and regulations

b “* Vicmap

vicmap-

Vicmap has been part of the state’s primary mapping system since 1975.
Vicmap Catalogue includes 17 products
Vicmap Property serves as Victoria’s cadastral map base

Also known as the Digital Cadastral Database (DCDB)
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< Vicmap

» This database provides information on land parcels and properties, including identifiers, standard parcel identifiers

(SPI), parcel status (registered or proposed), freehold and Crown land, easements, and unigue feature identifiers

 Digital Cadastre Modernisation: a four-year $45M investment to accurately display Victorian property boundaries
in a digital format.

e |t iS Connected to Dlgltal Twin ViCtoria A | S LASSI - Land and Survey Spatial Information
,dﬂy,,meg T |J [ bl UB RN[ZlI=[S=|F e

800 SWANSTON STREET CARLTON 3053

Parcel(s) 1 - 20 of 562

v" Vicmap Property can be aligned with the Spatial =~ = eiveeeiim )

General

Unit package from both Part 1 and Part 2
v Vicmap Address is matched with the External = e
package (ExtAddress) of Part 1

000000000

Source: https://www.land.vic.gov.au/maps-and-spatial/spatial-data/vicme

Map | Imagery Victori
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> Surveying and Planning through Electronic Applications and Referrals
(SPEAR)

« SPEAR is an online system that allows subdivision planning permits, certification applications and other
land administration dealings to be compiled, lodged, managed, referred, approved and tracked online.

« SPEAR is aligned with the Party and Generic Conceptual Model packages from Part 1, as well as with
Part 5 — Spatial Plan Information. Also, it is aligned with the external package of the Part 2.

Responsible Referral
Authority Authority

Applicant

Source: https://www.spear.land.vic.gov.au/spear/pages/about/what-is-spear/overview.shtmi



VICTORIAN CADASTRAL SYSTEM

s+ ePlan

 ePlan is a digital data file based on LandXML which represents cadastral and administrative information
related to a plan

« ePlan itself is part of the SPEAR process so it is corresponded to Part 1 and Part 5.

« It includes survey measurements and parcel dimensions which is in line with Survey and Representation
package of Part 2.

Complete
SCFF to the and validate ready to

comphiant in the upload to
oxmo ePlan Portal Pfan Editor SPEAR!

Prepare Upload SCFF

Source: https://www.spear.land.vic.gov.au/spear/pages/eplan/about/what-is-eplan.shtmi
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*» Victorian Online Title System (VOTYS)

 Land titles are maintained within the VOTS, a comprehensive database that serves as the authoritative
record of land ownership

« VOTS Is a non-spatial database that not only documents ownership details but also includes
Information on restrictions such as mortgages, covenants, caveats, and easements that may affect the

property

« VOTS corresponds to the Administrative and Party packages in both Part 1 and Part 2. Additionally, it
can be considered as a source document.
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“ Survey Marks Enquiry Service (SMES)

SMES is an open-access database of survey control mark information in Victoria, which can be
matched to the Survey and Representation of Part 2.

SMES - Survey Marks Enquiry Service o 4“9'""“9'5*”

Help

v | ..
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Source: https://www.land.vic.gov.au/surveying/services/survey-marks-enquiry-service
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¢ Surveyors Registration Board of Victoria

« Responsible for the registration of licensed surveyors to perform cadastral surveying in Victoria and
provides a database of registered licensed surveyors

v' This aligns with the Party package in Part 1

Register of Licensed Surveyors

505 Surveyors Found

Reg#

Name

Order by : | Surname v|

Show - [All v|

Status Notes More Info

2137

1984

2059

1315

2070

1731

1698

1105

1904

Dayan Abeysekara
Matthew Ackroyd
David Ada
Kenneth Adams
Ralph Anderson
Zois Aravanis
Susan Argus
Rodney Aujard

Bradley Aujard

Source: https://www.surveyorsboard.vic.gov.au/

PRACTISING

PRACTISING

PRACTISING

PRACTISING

PRACTISING

PRACTISING

NON-PRACTISING

NOM-PRACTISING

PRACTISING
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¢ Abstract of field record
» A document containing detailed information recorded by a licensed surveyor.

» Provides documentary evidence of field conditions that support the chosen re-
establishment method

 Offers supplementary information to verify recorded measurements

» Documents site conditions, such as traverse lines and instrument positions, which | ’ ’ - ~'*E~5-’1ED'439M
indicate topography and the presence of obstacles aoN s e
« Aligns with the Spatial Unit package and its subpackage, Surveying and || 1 e :
Representation, from Part 2. Pl
i B L—-f,; : é T
 Serves as a source of survey measurements | 3 mg;;é_ g i i
B 8 e . T T o T
» PDF documents need to be recorded. | FARADAY S v weorer e
Source: https://Aww.land.vic.gov.au/surveying/professional-resources/how-to-record-field-information s = e
https://maps.land.vic.gov.au/lassi/SpearUl.jsp ’ . B

-
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. === T Board of Victoria
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¢ Conceptual data modelling

Integration of parts 1, 2, and 5 of LADM I

Utilising Enterprise Architect to facilitate the integration of these parts.

Part 1 is considered the core, with additional packages added to it.

wApplicationSchema»

- B = - Spatial Plan Information
 Atotal of six packages are included in the integrated model.
P Z ~ N
e - ( N
T E
~
ApplicationSch - \ =\
;P:ﬁpafa"ioln o %/ 2 [v oo «ApplicationSchema»
« tii
Adrprfm:tr:t:ve " Party
e =
ke — >
/
\\ : //
N | /
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«ApplicationSchema» \\ | //

E | Q « icationSch !
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» Database Design

Conceptual DBMS Logical Physical
. I Data - Data Data
PENselectiol Model Selection Model Model

« Since cadastral data are mostly structured, a suitable option is to use relational data modelling and
relational DBMSs

» PostgreSQL/PostGIS and Oracle Spatial are the two most widely used options

» PostgreSQL supports spatial applications through its PostGIS extension and is free and open-source



IMPLEMENTATION

» Database Design - Logical data modelling

» Formalising Entities (Classes) into Relations (Tables)

» Converting Attributes to Columns/Tables
« Multivalued Attribute (Figure)
« Composite Attribute (extAddress)
 Derived Attributes (computeArea)

* Primary Key (PK)

VersionedObject

«featureType»
Spatial Unit::LA_SpatialUnit

+

| area: LA_AreaValue [0..%] | a
! ! s ype [0..1]

extAddressiD: ExtAddress [0..%]

geometry: Geometry [0..1]

label: CharacterString [0..1]

referencePoint: Point [0..1)

sulD: Oid

surfaceRelation: LA_SurfaceRelationType [0..1]
volume: LA_VolumeValue [0..%]

+ 4+ + + + 4

areaClosed(): Boolean
computeArea(): Area
computeVolume(): Volume
createArea(): Collection
createVolume(): Collection
volumeClosed(): Boolean

Logical
Data
Model

Physical
Data
Model

b
La_areavalue B

«column»
Areasize: numeric
FK Type: integer
*PK ,.a_areavalueID: integer I d

| FK Extaddressid: integer

«FK»

+  FK_La_areavalue_La_areatype(integer)
«PK»

+ PK_La_areavalue(integer)

La_areatype E

«column»
*PK La_areatypelD: integer
La_areaType: varchar(50)

«PK»
+  PK_La_areatypef{integer)

THE UNIVERSITY OF
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La_spatialunit E

«column»

FK |Area:|meger C
FK "Dimension: integer

Geometry: geometry
Label: varchar(50)
Referencepoint: geometry(point)
FK Surfacerelation: integer
*PK sulD:integer
FK Volume: integer
FK su2:integer
FK level: integer
FK VersionedobjectiD: integer

«FK»

FK_La_spattalun|t_La_areavaIue(integer) |e

FK_La_spatialunit_La_dimensiontype(integer)
FK_La_spatialunit_La_surfacerelationtype(integer)
FK_La_spatialunit_La_volumevalue(integer)
FK_La_spatialunit_Versionedobject(integer)
FK_LA_SpatialUnit_suHierarchy(integer)
FK_LA_SpatialUnit_sulevel(integer)

+ o+ o+ o+ k +  +

«index»

+ IXFK_La_spatialunit_Versionedobject(integer)
«PK»

+  PK_La_spatialunit(integer)
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¢ Database Design - Logical data modelling

 Resolve Relationships
» 1.1 Relationships

m )

Sp_planblock

« 1:M Relationships

Blockname: varchar{50)

Constraintdescription: varchar(50)
- -
4 M ] N | ze I a.tl OnSh I S Sp_planunit Constraintname: varchar{50)
B —— FK Functiontype: integer
«column» Miningrisksafetyarea: varchar{50)
FK Currentarea: integer FK Naturalrisksafetyarea: integer
FK Currentvolume: integer FK Protectedsite: integer
spGroupHierarchy VersionedObject = -
7 1 < Featureprotected: varchar(50) FK Restrictionzone: integer
\) «FeatureTypes . 1 1 2 H
= % = SP_Permit FK Maxareaindications: integer *PK Pbid: integer
+5et0 +elemen g -~
/ L Maxheightindications: numeric Technologicalrisksafetyarea: varchar(50)
VersionedObject . + piD:0id indicati i *FK plG : int
A VersionedObjed +  typeOfPermit: SP_PermitType [0.] FK Maxvolumeindications: integer (plBlock = Pbid) plGroup: integer
;Pc::;;‘,ou: R + name: Characterstring [0.1] Otherconstructionindications: varchar{50) L\ P
& S + description: CharacterString [0..1] ZSRENE 1l F
+pgroup group P_PlanUnit therindications: varch. «FK»
|+ pgiD:0id { S it { + decisionDate: DateTime [0.1] e f i ar(SO). 1 «FK» m, FK_Sp_planblock_Sp_naturalrisksafet a (int: )
: +
+ hicractibeveliokages oLt + functionType:SP_HigherLevelSpacefunction (0.] +  durstion: CharacterString [0.*] Referencepoint: geometry(point) _Sp_p ck_Sp_naturalrisksafetyareatype(integer
+puGrou R4 5 A .
+ label: CharacterString [0.1] PUGroUR .  pguiD: Oid + period: CharacterString [0..*] FK Statustype: integer + FK_Sp_planblock_Sp_protectedclassificati onal ue(irteger)
+ referencePoint: Point [0..1] + planunitGroupName: CharacterString [0.1] S Subfunctionname: varchar{50) + FK_Sp_planblock_Sp_restrictionzonetype(integer)
update FK Subfunctiontype: integer +  FK_Sp_planblock_Sp_spacefunctiontype(integer)
+piGroupl) 1 - 5 permitPlUnit FK Surfacerelation: integer + FK_SP_PlanBlock_hierarchy(integer)
/\ "f“”‘: ‘ ’g'“f‘ 5 Typeofbuildingindications: varchar(50) aPK»
o plunit | 1 . SRS
- - LA_Spatialunit Typeofshapeindications: varchar(50) +  PK_Sp_planblock{integer)
hierarch Weonloie «interfaceObjects *PK Puid: integer
" Y
'F"'“"T::' +subunit LA_subSpthnnﬂi Unitindications: integer
Updute 2 ~7]+  parthumber: integer [0.*] *FK piBlock: integer
[ + pulD:Oid composition g, * L * . ” B
iplb2 +plb1 : ’““l‘): o OB ARt splUnit—" m {plu2 = Puid) AA updatePlanUnit
o 0. +plBlock 1.* subfunctionName: ChsracterSiring (0.1 = e «FK»
1 + subFunctionType: SP_SubSpacefunctionType [0.*] 1 1 UN
VersionedObject + statusType: SP_StatusType +  FK_Sp_planunit_La_areavalue(integer) ucolumny»
«FeatureTypes + maxVolumeindications: LA VolumeValue {0.1] + FK_Sp_planunit_La_areavalue_02(integer) H *pfK plu2: integer
e spiBlock solunitl + maxAresindications: LA AreaValue [0.1] S Byl SR i lul = Puid) . 2
| i _PlanSlock P+ maxHeightindications: Length (0.3] +  FK_Sp_planunit_La_surfacerelationtype(integer) (plul =Py pfK plul: integer
+ pbiD:0id + unitindications: Integer [0.1] +  FK_Sp_planunit_La_volumevalue(integer)
+ block 4 i 1 aggregation  1.* | & otherindicat Chi terString [0.* I S e
blockName: Characterstring (0.1] . 1 - ctherindications: Characterring 105} NS +  FK_Sp_planunit_La_volumevalue_02(integer) «FK»
+ functionType: SP_SpaceFunctionType [1.*] + typeOfBuildingindications: CharacterString [0.%] O o H e - - <
+ protectedSite: SP_ProtectedClassificationValue [0.*] + typeOfshapeindications: CharacterString [0.*] +  FK_Sp_planunit_Sp_statustype(integer) +  FK_updatePlanUnit_Sp_planunit{integer)
[+ naturalRisksafetyarea: $P_NaturalRiskSafetyAreaType (0.%] + otherConstructionindications: CharacterString [0.] +  FK_Sp_planunit_Sp_subspacefunctiontype(irteger) +  FK_updatePlanUnit_Sp_planunit_02(irteger)
+ restrictionZone: SP_RestrictionZoneType [0.* + referencePoint Point [0.1] +  FK_SP_PlanUni tion(int
+ constraintName: CharacterString [0.%] + surfaceRelation: LA SurfaceRelationType [0.1] _SP_PlanUnit_aggregation(integer) «PK»
+ constraintDescription; CharacterString [0.*] + currentrea: LA AreaValue [0.°] «PK» +  PK_updatePlanUnit{integer, integer)
+ technologicalRiskSafetyArea: CharacterString [0..%] + currentVolume: LA_Volumevalue [0.%] 33
4+ miningRiskSafetyAres: CharacterString [0.] + featureProtected: CharacterString [0.%] +  PK_Sp_planunit{integer)
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 Defined data types

» Geometry data types supported by relational databases

«dataType»
Oid

+ localld: CharacterString
+ namespace: CharacterSiing

«dataType»

ISO8601_ISO14825_Type

«dataType»
ExtAddress

(from Data Types)

(from Data Types)

«dataType»
CharacterString

(from Data Types)

«dataType»
LA_PartyRoleType

(from Data Types)

«dataType»
LA_PartyType

(from Data Types)

«dataType»
LA_GroupPartyType

(from Data Types)

«dataType»
Fraction

3+ danaminatar: Intfooor

«dataType»
LA_BAUnNitType

(from Data Types)

(from Data Types)

«dataType»
GM_MultiCurve

«dataType»
LA_AreaValue

(from Data Types)

«dataType»

LA_ResponsibilityType

- areaSize: Area
- type: LA _AreaType

«dataType»

LA_InterpolationType

(fraom Data Tvnes

(from Data Types)

«dataType»
LA_RightType

(from Data Types)

LA_RestrictionType

«dataType»

(from Data Types)

«dataType»
MultiMediaType

(from Data Types)

LA_DimensionType

«dataType»

Lfram Daota Tunas)

«dataType»
GM_Point

(from Data Tvoes)

LA_SurfaceRd ationType

«dataType»

(from Data Types)

(from Data Types)

«dataType»

LA_MonumentationType

(from Data Types)

LA_PointType=contradl

«dataType»

(from Data Types)

«dataType»
LA_VolumeValue

«dataType»
LI_Lineage

+  volumeSize: Volume
type: LA_VolumeType

(from Data Types)

«dataType»
LA_Transformation

e,

(8,

TTRS
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» Database Design - Logical data modelling

 Domain and Code Lists

« Enum function in PostgreSQL

LA_PartyRoleType

o+ o+ o+ o+ o+ o+

bank

citizen
conveyancer
employee
employer

farmer

grassroot
licensedSurveyor
moneyProvider
notary

other

paralegal

proxy

registrar
stateAdministrator
supervisingSurveyor

DDL_Logical: E

La_partyroletype

wcolumns

*PK La_partyroletypelD: integer

La_partyroleType: varchar(50)

+

wPK»
PK_La_partyroletype(integer)

&Y
== e

THE UNIVERSITY OF

MELBOURNE
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» Database Design - Logical data modelling

e Inheritance/generalisation relationship

o Single table inheritance

o Class table inheritance

o Concrete table inheritance

o Object-oriented inheritance in RDBMSs

Multiplicity / Cardinality / Participation

Operations (Methods / Constraints)

Normalisation

Indexing
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Physical
« Generating SQL Codes Data
Model

« Using Database Builder In Enterprise Architect

g Browser w @ x % Datzbase Buider v x 3
= — . o
AN m LN ] ) @Start Page EDatabase Builder x ar g
Project Contet Diagram Resources E%;ﬂ;ﬂitm | [ cotumns | Constraints/indexes SOL Seratch Pad  Database Compare  Execute DDL
v ables z
+ B Conceptual Models > B bfSource Mame Type Length|  Seale| PK | MNotMull | Alias Initial Value g
150 TC211 > B bfsSource Area integer
+ B1 aDataModels 3D Cadastre Dimensionextension Dimension integer
v B1 Conceptual Data Model Ectaddins Extaddressid integer
5> B1 «ApplicationSchemas Generic Conceptual Model Extaiche Geometry geometry
5 E1 whpplicationSchemas Party Extcoveragetype Label varchar 50
> £ «ApplicationSchemax Administrative » B Extearthsurface RfrTEn T
> B «ApplicationSchemax Spatial Unit Extequipment .
Surfacerelation integer
> B1 «ApplicationSchema External » B Extlandcover
. Extparty sulD integer G
» £ «ApplicationSchemas Spatial Plan Information P
25 Conceptual Model » B Extphysicalbuildingunit Velume integer
3 1 Logical Data Model Extphysicalcivilengineeringelement su2 integer
» B3 Dstabase» 3D Cadastre > B Extphysicalutilitynetwork level integer
> B Functions Extsourcedatatype VersionedobjectiD integer

> B Queries Extsurfacetype
> B Sequences Extsurfrepresentationtype
v B Tables Fraction
> Cls DDL_Logical Intersectionpatternmatrix

%5 Tables » B La_administrativesource
> B Views La_administrativesourcetype
+ B1 Connections La_angletype

%8 Connections > B La_angularobservation

ol «database connection= Database A (DEV) La_areatype

@ «database connections Database A (TEST) > B La areavalue

Column

La_automnationleveltype
La_swsilabilitystatustype
La_baunit

La_baunittype
La_boundaryface
La_boundaryfacestring
La_buildingunittype
La_civilenginesringtype
La_civilstatustype
La_correctionservicetype
La_designfilecreatorraletype
La_designobjecttype

@ wdatabase connection» Database A (PROD)
%8 Database A

25 PostgreSOL Model Structure >

B8 Traceability

[B) «report specification» Database A

Browser | Inspector

[ o (o o (o N N N N N N N N N N N N N N N N O N O N O O O (G G

La_designsource S
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*»» Database Design - Physical data modelling
Physical
« Generating SQL Codes Data
 Using Database Builder In Enterprise Architect Model
Generating SQL Codes Using Database Builder in EA

Advantages: Advantages:
e Flexibility and full control over SQL code. e Automates direct changes in the DBMS.
e Allows precise customisation and correction. e Seamless integration with DBMS for real-time updates.
e Independence from EA. e Provides additional functionalities like views, functions, and queries, and
e Allowing management in any DBMS. user-friendly interface.

e Requires no advanced database knowledge.
e Integrates conceptual, logical, and physical models in a single
environment.

Disadvantages Disadvantages:

e Requires manual modifications. e Requires manual modifications.

e Time-consuming e Less control over the SQL code.

e Higher risk of human error during manual editing. e Dependency on EA.

e Less efficient for large projects. e Complex initial setup and connection process.

e Required more advanced SQL knowledge e Requires a corporate or higher license for EA, which increases costs.
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Create
XSD/
XML

“ Exchange formats Development Conceptual
ata

Model

XML

Validator JSON

"achema™: |
"element": |
{

 ePlan is currently stored in XML format. S

"_type": "bfSource”,
"_ prefix": "xs

* ICSM is developing a 3D conceptual data model for Australia that uses JSON as its format O

"_type": "bisScurce",

" prefix™: "xs

1 <?xml vwersion='1.0" encoding="t 1 !
2 <xs:schema zmlng:x " . e . . "
- cx3ielement namem _name": "Dimensionextension”,
4 <xsicomplexType name "_type": "Dimensionextension”,
5 <X3:8equence> "_prefix”: "xs”
& <¥3:element name T
1 <¥3:element name {
8 <xs:element name "_name": "Extaddress”,
9 <x3:element name: "_ty-pp_": "Extaddress”,
10 </x3:sequence> " prefix": "xs"
11 </xs:complexType> ]
12 <xg:element name=" !
i “s‘zi?i:zgfw:m "_name": "Extarchive",
15 <¥3:element name minOccurs="1" maxfccurs="1"/> "_type": "Extarchive”,
16 <xg:element name= " minccurs="1" maxOccurs="1" "__prefix": "xza"
17 <x3:element name g" type=" minOccurs="1" maxOccurs="1"/> 1.
18 <x3:element name= type="L minOccurs="1" maxOccurs="1"/>
1% </xs:sequence> " _name": "Extcoveragetype",
20 </x3:complexType> "_type": "Extcoveragetype",
21 <x3:element name=" type= ' " prefix”™: "xs"
22 <xs:complexType name: n"»
23 <x3:annotation> b
24 <xs:documentation>The dimension extension type of topology, see IS0 19107:2015%</xs:documentation> {
25 </E3:amnotation> " _name": "Extearthsurface”,
26 <x3:sequence> "_type": "Extearthsurface”,
27 <X3:elEmENt name " type=" "__prefix": "xa"

<x3:element name " type="x 1e

</xs: sequence){
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Criteria Database Schema Exchange Format Schema (XML, JSON)

CSDILA

Both methods share the same conceptual model, Both methods share the same conceptual model, ensuring

Conceptual Model | o\ ring consistency at the conceptual level. consistency at the conceptual level.

Comes with a user-friendly interface that allows easy Lacks a native user interface; requires external tools for

user Interface |, ess and editing of tabular data. editing and manipulation

and Ease of Use

Can be performed manually or automatically using SQL | More challenging without specialised tools; External tools
commands or a database interface. Manual entry of or XML editors are often needed to manage data entry

Data Entr . . : . o
y geometrical data is particularly challenging. efficiently.

Limited. Traditional relational databases are not|XML is naturally compatible with RDF and other semantic
inherently designed for semantic data or linked data, but | web standards. It is easier to convert XML to RDF or import
they can be extended to support semantic structure.| XML to platforms that support semantic formats.

Semantic and Some DBMSs, such as Oracle, support semantic

Linked Data technologies. Additionally, there are triple stores that
support RDF; however, it is necessary to investigate
whether they also support 3D spatial data.

Integrity Strong data integrity with enforced integrity constraints. | \Weaker data integrity.

_— Changes to schema can be complex, because of Schemas can be modified more easily
Flexibility constraints



DISCUSSION

¢ Conceptual data model integration

« Each of the LADM parts Is a standalone standard
« AKkey challenge is duplication at schema level and integrating these packages while

maintaining consistency and integrity
« We used part 1 as the core framework. The relevant packages and classes from parts 2 and 5

were manually incorporated, preserving their full structure

“ Challenges in converting conceptual data model into logical data model

« There is no fully automated method for this conversion and many steps still need to be done
manually

¢ Linked data and semantic consistency

« Database tables are not linked to the evolving LADM terminology
« This can lead to potential inconsistencies or need ongoing updates and alignments
« Adoption of linked data, ontology, and semantic web principles could enhance semantic consistency, interoperability,

and data integration
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¢ Distributed Cadastral Systems in Victoria o 9 Tables (145)

9 Dimensionextension
3 Extaddress
3 Extarchive

CSDILA

 Cadastre is highly distributed across various projects, departments, and agencies

« Challenge lies in connecting these disparate systems, especially since there is no
centralised database

« An alternative solution is to use the unique identifier in each system

5 Extcoveragetype

5 Extearthsurface

5 Extequipment

5 Extlandcover

5 Extparty

5 Extphysicalbuildingunit

5 Extphysicalcivilengineeringelement
5y : p .

¢ Optimisation (schema and Query) 5 Exohysicalutitynetwork
5 Extsourcedatatype

5 Extsurfrepresentationtype

Lack of emphasis on database optimisation strategies.

Creating separate tables for code lists increases the total number of tables.
This results in more frequent use of JOIN functions in queries.

Frequent JOIN operations can negatively impact database performance.

E3 Fraction

5 Intersectionpatternmatrix

5 La_administrativesource

£ La_administrativesourcetype

»

»

»

»

»

»

»

»

»

>

>

>

» 5 Extsurfacetype
>

>

>

>

>

» B3 La_angletype

» B La_angularobservation
» [ La_areatype

» [ La_areavalue

» B La_automationleveltype
> B La_availabilitystatustype
>

3 La_baunit
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CSDILA

« To implement LADM for each jurisdiction, it's necessary to first identify all relevant departments and

projects, then align these departments and projects with LADM 11 parts.
 LADM II, particularly Parts 1, 2, and 5, shows some compliance with Victorian cadastral systems.

« Two approaches for creating a physical data model in Enterprise Architect: Database Builder and

generating SQL codes. Neither approach is fully automated, and manual steps are still required.

« Existing research on 3D cadastral databases focuses primarily on data storage, with limited attention to

database design.
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FUTURE WORKS

CSDILA

« Customising LADM Il Parts 1, 2, and 5 based on the Victorian cadastral system.

 Fully populating relevant tables to evaluate database performance and efficiency at the instance level.
 Considering Query optimisation methods

« Gap in automatically converting conceptual data models into logical and physical data models.

 Use of linked data and semantic web technologies to connect different conceptual data models more
effectively.

« Storing file formats in both relational and document databases (NoSQL databases), followed by a
comparison of results, requires further exploration.
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FUTURE WORKS
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